Effects of genistein and daidzein on enhanced vascular contractile reactivity and Ca2+ sensitivity in cardiomyopathic hamsters.
We investigated the contribution of tyrosine kinase activity to the enhanced vasoreactivity in cardiomyopathic (CM) hamsters. The contractile response of the aorta to phenylephrine was greatly enhanced in CM in comparison to control hamsters. Genistein, a tyrosine kinase inhibitor, did not affect the maximum contractile response to phenylephrine in control aortas, although the sensitivity to phenylephrine was significantly diminished. In contrast, genistein markedly inhibited both the sensitivity and the maximum contractile response to phenylephrine in CM aortas. Daidzein, an inactive form of genistein, also inhibited the sensitivity to phenylephrine in both strains although the maximum contractile response was not altered even in the CM aorta. The Ca2+ sensitivity of tension was significantly augmented in alpha toxin-permeabilized smooth muscle from the mesenteric artery of CM hamsters. Furthermore, phenylephrine enhanced myofilament sensitivity to Ca2+ more in CM than control hamsters. The enhancement of myofilament Ca2+ sensitivity by phenylephrine was markedly inhibited by genistein only in CM hamsters. The inhibition by daidzein of the phenylephrine effect on the Ca2+ sensitivity in CM hamsters was less pronounced. These results suggest that an increase in tyrosine kinase activity may lead to enhanced vascular reactivity in CM hamsters possibly due to an increased Ca2+ sensitivity of the contractile apparatus.